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↑What is “already known” in this topic: 
Intussusception is the most common cause of acute intestinal 
obstruction between 3 months and 3 years. Intussusception can 
be associated with some types of rotavirus vaccines such as 
RotaShield. Rotavirus vaccine is being planned to be included 
in Iran’s national immunization program. Intussusception, 
associated with rotavirus vaccination, is a potential safety 
concern.   
 
→What this article adds: 

The annual incidence of intussusception in the pre-vaccine set 
up was 66.54 cases per 100.000 in children less than one-year-
old and 31.61 cases per 100.000 in children less than five years 
old. This study is expected to be used in risk/benefit analysis of 
the rotavirus vaccination program in Iran in the future.  
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Abstract 
    Background: The aim of this study was to determine the baseline statistics of intussusception in the under-five- year age group in 
Iran to facilitate the monitoring of potential side effects after administration of rotavirus vaccine. 
   Methods: This hospital-based historical cohort study reviewed children under 60 months of age with the final diagnosis of 
intussusception, ICD-10 code K56.1, using census in all hospitals of Tehran, Iran from March 2010-2015. Demographic (sex, age, 
hospital stay duration), clinical manifestations (such as currant jelly stool, abdominal pain, vomiting, and fever),diagnostic and 
treatment methods (contrast enema, ultrasonography, laparotomy, and laparoscopy), and outcome data of patients aged less than 5 
years with the diagnosis of intussusception were collected and analyzed using SPSS Version 16.0 (SPSS Inc., Chicago, IL, USA) 
   Results: In this study, 759 patients were diagnosed with intussusception; 309 (40.7%) cases were less than 12 months old. The 
annual incidence of intussusception was 66.54 cases per 100.000 in children less than one-year-old and 31.61 cases per 100.000 in 
children less than five years old. The most common symptoms and signs were abdominal pain/irritability (94.2%) and tenderness 
(24.2%), respectively. The diagnostic method was ultrasound in 75.9% of cases. The most frequent anatomic location was the ileocolic 
region (87.87%) and the most common treatment method was barium enema. 
   Conclusion: This research has provided a baseline statistic for childhood intussusception in Tehran prior to the administration of the 
rotavirus vaccine to provide a better comparison with post-introduction data. 
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Introduction 
Intussusception (invagination) is the most common 

cause of acute intestinal obstruction between 3 months 
and 3 years of age (1, 2). It is one of the most prevalent 

pediatric intestinal and surgical emergencies in infants and 
young children (3) with a peak age of 4–10 months (1). 
While accurate data is not available in many developing 
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countries, the incidence of intussusception in infants less 
than one year of age is between 34 and 100 per 100,000 
children in developed countries (4). 

Although the etiology of intussusception in children still 
remains unknown, it has been proposed that intestinal 
invagination could be triggered by post-infection lym-
phoid hyperplasia of the gastrointestinal tract wall (5, 6).  

A number of studies have found an association between 
infection with some viral and bacterial agents and intus-
susception such as adenovirus, rotavirus, Yersinia entero-
colitica, and Campylobacter jejuni (5, 7). It is also rarely 
associated with some generations of rotavirus vaccine 
administration in some settings (4, 8). 

Intussusception can be diagnosed by ultrasonography, 
contrast enema [hydrostatic, barium, or pneumatic based] 
or during operation; however, barium enema is considered 
the gold standard in the diagnosis of this disease (2, 9). 
Treatments include non-operative and operative reduction. 
The non-operative reduction can be performed through 
hydrostatic, barium or pneumatic based enema. The stand-
ard treatment is pneumatic reduction which is more pre-
ferred because of lower morbidity rate and over 84% suc-
cess rate if implemented well-timed. The operative reduc-
tion is performed for the cases of unsuccessful non-
operative reduction or attendant with contra-indications 
like peritonitis, profound shock, perforation, or sepsis 
which can be done with or without resection (2, 9, 10). 

Since 1999, attention has been drawn to the intussuscep-
tion because of its association with the first licensed rota-
virus vaccine, RotaShield (Wyeth Laboratories Inc., Mari-
etta, Pennsylvania) [rhesus rotavirus tetravalent vaccine 
(RRV-TV)]. RotaShield was removed from marketing 
following reports of an increased rate of intussusception 
after vaccine administration (11). 

This association resulted in the renewal of the first vac-
cine and led to the introduction of two new vaccines, a 
pentavalent human-bovine reassortant vaccine [RV5; Ro-
taTeq, Merck, West Point, Pennsylvania], and a monova-
lent human rotavirus vaccine (RV1; Rotarix, Glax-
oSmithKline Biologics, Research Triangle Park, North 
Carolina). No increased rate of intussusception was doc-
umented in the United States for either vaccine (12). 

Iran is one of the countries that have not yet included 
active immunization against rotavirus infection in the ex-
panded program of immunization (EPI). But based on a 
cost -effectiveness study, introduction of rotavirus vaccine 
to the national immunization program (NIP) of Iran is 
highly beneficial in reduction of pediatric morbidity and 
mortality (13). According to the study of Mousavi Jarrahi 
et al, vaccinating cohort of 1231735 infants in Iran with 2 
doses of Rotarix would prevent 32092 hospitalizations, 
158750 outpatient visits, and 1591 deaths during the 5 
year follow-up and there would be $15,192,568 saving for 
the society (13). 

According to 2009 WHO recommendation, the health 
policy of Iran is considering this vaccine in the NIP in the 
near future; so, documentation of the intussusception rate 
prior to the vaccine introduction and serial surveillance 
afterward is important and mandatory (14).  

This study was designed to estimate the annual and five-

year incidences of intussusception in the pre-vaccine set 
up with the aim of comparing these results with post-
vaccination data and assessing the possible trends in year-
ly incidence of intussusception. This study is expected to 
be used in risk/benefit analysis of rotavirus vaccination 
program in Iran in the future. Moreover, this study de-
scribes the characteristics of intussusception among Irani-
an children under 5 years old. 

 
Methods 
Study Design 
This hospital-based historical cohort study reviewed 

children under 60 months of age diagnosed with intussus-
ception, based on the international statistical classification 
of diseases and health related problems version10 (ICD-
10) code K56.1 from March 2010 to March 2015 in Teh-
ran, Iran. From 146 hospitals [including teaching, gov-
ernmental, private, charity and military hospitals], 80 hos-
pitals had pediatric wards of which 16 hospitals had re-
portable cases .The remaining 64 hospitals, did not have 
facilities for diagnosis and/or treatment of invagination 
(e.g. surgery ward, pediatric surgeon, emergent ultraso-
nography or barium enema) so they referred their cases to 
the other 16 hospitals. One private hospital refused to pro-
vide its data. This study was conducted after receiving 
approval from the ethics committee of Iran University of 
Medical Sciences (Ethics code: IR.IUMS.REC 
1395.9221216224). 

 
Case identification, data collection 
The process of case finding was started by using ICD-

10 code K56.1 in the archive of the hospitals. The files 
archived as “intussusception cases” were selected. Then 
the content of the files was checked and evaluated careful-
ly to ensure the diagnosis was based on the Brighton Col-
laboration Intussusception Working Group definition (15). 
If the compatibility was at the levels of the diagnostic cer-
tainty, the case was included. Intussusception diagnosis 
was confirmed when there was an operative or autopsy 
record with or without pathologic documentation or imag-
ing manifestations by ultrasonography or air/liquid enema 
compatible with the intussusception diagnosis which was 
approved by operative or non-operative treatment. The 
exclusion criterion was living outside of Tehran. It is im-
portant to point out that during the study period, no type 
of Rotavirus vaccine was made available to the general 
public in Iran. 

After literature review in the recent past 10 years and 
considering the variables required for the future compari-
son of the pre- and post- rotavirus vaccination area survey, 
we designed our checklist. Then we collected the related 
demographic data and clinical characteristics including 
age, sex, admission date, hospital stay duration, signs and 
symptoms, discharge logs, medical procedures (surgical 
and non-surgical intervention), surgery reports, ultraso-
nography (US) and radiology reports and pathology doc-
uments, if available. To minimize the risk of bias and 
missing data, we rechecked all data and checklists by a 
second group and then entered the data into an Excel da-
tabase. 
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Since Tehran has several pediatric specialty centers, and 
there is a high probability of referral or dispatch of pa-
tients with the diagnosis of intussusception from non-
specialized centers to specialized centers, non-duplication 
of cases in the study was confirmed by the second team. 
This point was also taken into account in the sample col-
lection and, analysis. 

 
Statistical methods 
For calculating annual incidence, we needed the total 

number of children less than 12 months of age and under 5 
years old living in Tehran for each year from March 2010 
to March 2015. This data was accessible from the census 
data collected by the Statistical Center and Infection Con-
trol Department of Iran Ministry of Health (16). To ana-
lyze demographic data and clinical characteristics, de-
scriptive statistics were performed. The frequency of cate-
gorical variables including signs and symptoms, diagnos-
ing method, treatment and the hospital stay time were re-
ported as numbers and percentages. All statistical analyses 
were conducted by SPSS Version 16.0 (SPSS Inc., Chica-
go, IL, USA).  

 
Results 
During this surveillance, 759 confirmed cases of intus-

susception were detected (7 cases were excluded due to 
living out of Tehran), of which 525 (69.2%) cases were 
male. In this study, 20 patients had recurrent intussuscep-
tion from whom one patient had two and the remaining 19 
cases had one episode of recurrence. The male-female 
ratio was 2.24:1 (2.38:1 and1.51:1 in ≤3 and >3years, re-
spectively). 

The age of the cases ranged from one month to 5 years 
of which 309 (40.71%) patients were less than one year 
old. The median, mean and mode of age were 16.00, 
19.63±13.21 and 9 months, respectively. The Inter Quar-
tile Range (IQR) was 18.00 months. 25th and 75th percen-
tiles were 9.00 and 27.00 respectively.  The majority of 
cases were below 10 months of age (32.4%) with the peak 
incidence between 9 and 10 months (12.5%). None of the 
patients had received any form of rotavirus vaccines. 

Graph 1 demonstrates the frequency of under one-year- 
old children (divided bimonthly) in five incidence years 
from March 2010 to March 2015. Totally, 123 (16.2%) 
cases were admitted in 2010, 163 (21.5%) in 2011, 
199(26.2%) in 2012, 116(15.3%) in 2013 and 158 (20.8%) 
in 2014. 

The annual incidence of intussusception for the total 5 
years was 66.54 cases per 100, 000 in children less than 
one- year- old and 31.61 cases per 100,000 in children less 
than five years old. 

Graph 2 reveals the trend line of intussusception inci-
dence in under-one-year and under-5-year age groups dur-
ing five years. 

The highest frequency of the disease was in the spring 
(32.3%) and secondly in autumn (26.6%) in comparison to 
other seasons. 

The most common symptom of intussusception was ab-
dominal pain/irritability (94.2%) and the most frequent 
sign was tenderness (24.2%). Other recorded signs and 
symptoms are shown in the Table 1. 

The classic triad of vomiting, passage of blood through 
the rectum and abdominal pain was detected in 104 
(13.7%) cases. 

 
Graph 1. Frequency of under one-year-old infants (divided bimonthly of age) from March 2010 to March 2015 
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The etiology of intussusception was not found in 47.8% 
of the cases, while mesenteric lymphadenopathy was the 
most common cause of intussusception in patients with a 
known cause. Other causes including Meckel diverticu-
lum, gastroenteritis, tumor, and history of surgery on gas-
trointestinal tract were reported in 8.8% of the patients. 

In this survey, 75.9% of the cases were diagnosed by ul-

trasonography. In 1.2% of the cases, the diagnosis was 
determined during surgery while the pre-operative diagno-
sis was not intussusception. The rate of combination of 
diagnostic tools used in the diagnosis of intussusception is 
shown in the Table 1. In 2.5% of the cases the diagnosis 
was only performed by physical examination, without any 
other diagnostic tool. 

 

 
Graph 2. The Annual incidence rate and trend line from March 2010 to March 2015 (Per 100,000 persons) 

 
Table 1. Demographic, clinical, diagnostic, and surgical characteristics of studied patients with intussusception, Tehran, 
Iran (March 2010-march 2015) 
characteristics Percentage 
Season of occurrence  Spring 32.3 

Summer 23.6 
Autumn 26.6 
Winter 17.5 

Symptoms Abdominal pain/Irritability 94.2 
Nausea and vomiting [Containing biliary vomiting (3.4%)] 66.8 
Diarrhea 38.6 
Fever 38.6 
Bloody stool including bloody diarrhea and rectorrhagia 26.1 
GI bleeding 3.8 

Signs Tenderness 24.2 
Abdominal distention 19.6 
Abdominal mass 14.1 
Currant jelly stool 13.6 
Guarding 8.9 

Etiology Idiopathic 47.8 
Mesenteric LAP 27.7 
Viral respiratory infection 9.1 
Mesenteric LAP and Viral respiratory infection 6.6 
Meckel's diverticulum 2.1 
Other causes (e.g. tumor, history of GI surgery) 6.7 

Diagnostic tool US 75.9 
US and x-ray 10 
US and contrast enema 7.4 
Physical examination 2.5 
Contrast enema 2 
During surgery 1.2 
US, X-ray and Contrast enema 0.5 
Abdominal x-ray 0.3 
X-ray and contrast enema 0.1 

 
Treatment 
(722 cases) 

Contrast enema 59.4 
reduction surgery without resection  30.3 
reduction surgery with resection 3 
Pneumatic enema 0.4 
Spontaneously 6.8 

Location of the intussusception 
(198 cases based on surgery 
report) 

Ileocolic 87.87 
Ileoileal 6.06 
Colocolic 3.02 
Jejunojejunal 3.02 

US= Ultrasonography;LAP=lymphadenopathy 
 

26.54 34.55 41.44
23.74 31.79

58.03
74.54 77.55 49.75

72.84

0.00

50.00

100.00
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 From 759 patients, the anatomic location was distinct in 
367 cases. The most frequent anatomic location was ile-
ocolic, (87.87%) in which ileocecal region was the most 
frequent site of intussusception (57.49%) 

The type of treatment was not defined in 37 patients’ 
records. Out of 722 remaining cases, 59.4% of the patients 
(429 cases) were treated by contrast enema. Other cases 
were treated by surgery (reduction surgery with and with-
out resection), and pneumatic enema. In addition, 6.8% of 
the patients (49 cases) recovered spontaneously. Totally, 
111 cases were found with failed barium enema that final-
ly underwent surgery. 

The mean duration of the hospital stay was 3.53± 2.35 
days (5.62±2.26 and 3.13±2.10 days in the groups treated 
by surgery and non-surgery methods, respectively) with a 
median of 3 days (from less than 24 hours to 10 days).  

The time between presenting symptoms and definite di-
agnosis was not recorded in 24 patients' files. From 735 
remaining patients, 43% of them were diagnosed in less 
than 24 hours from the onset of symptoms. No deaths due 
to invagination or subsequent complications were identi-
fied during this 5-year study. 

 
Discussion 
In terms of study duration and the sample size, this re-

search is currently the most comprehensive study on pedi-
atric intussusception in Iran and neighboring countries (1, 
17-19). 

Regarding the results of this study, the annual incidence 
of intussusception was 66.54 cases per 100,000 children 
less than 12 months of age. According to a literature re-
view in childhood intussusception published in 2013, the 
mean incidence of intussusception was 74 (range: 9–328) 
per 100, 000 among children younger than 12 months of 
age (1). The highest and lowest rate of intussusception in 
Asian countries belonged to South Korea with 328 per 
100,000 and Bangladesh with 9 per 100,000 infants less 
than 12 months of age, respectively. Among Asian and 
African countries, the results of our study were compara-
ble with Singapore (60 per 100, 000), and Tunisia (62 per 
100, 000) studies (20, 21).  

We did not find the national incidence of intussuscep-
tion in neighboring countries to compare our results with. 

In this research, the incidence of the disease was highest 
in the spring which is compatible with the results of an-
other study from northern Iran (17). It might be related to 
seasonal variations in the incidence of infections especial-
ly viral infections as a predisposing factor for intussuscep-
tion. A study from India showed that the highest number 
of cases of intussusception occurred in the spring which 
was similar to the results of our study (22). 

Conversely, there are some studies, not only from the 
neighboring and Asian countries but also from other con-
tinents that show no seasonality for the intussusception 
(1). So, it seems that more investigations are required to 
explain this contradiction.  

Clinical signs and symptoms in the present study were 
close to those reported in other studies. The most frequent 
symptom was abdominal pain or irritability, depending on 
the age of the patients to manifest their complaint. This 

result was in concordance with the results of an Australian 
study (23) that abdominal pain was reported in 100% of 
their cases. The studies from Korea, India, and Thailand 
revealed recurrent vomiting, being the most prevalent 
symptom (22, 24, 25). It must be considered that the irri-
tability is a subjective finding; also, it is intermittent in 
this disease, so it is a challenging task to find and record 
this symptom, especially in retrospective studies, which 
might be dependent to the time of the first examination. 
Intussusception can present with a variety of symptoms, 
and a low prevalence of the 'classical triad' findings, there-
fore, clinicians should always carry a high index of suspi-
cion. It seems that country-to-country variation in fre-
quency of presenting symptoms of invagination is wide, 
so the clinicians should keep this point in mind when ap-
proaching the patients. 

The median time of hospitalization was three days that 
was less than the results of a study from Thailand (4 days) 
(25). The time between the disease onset and the hospital 
admission, is probably a marker for the late diagnosis, 
increased risk of surgery and related morbidity/mortality. 

The male predominance was observed not only in our 
study but also in all previous studies, although the etiolo-
gy of this predominance is not well defined. Anyhow, it 
seems that this predominance was age -dependent and the 
male predominance was decreased with increasing age in 
our surveillance. 

In this analysis, the classic triad of invagination was re-
ported in 13.7% of the cases which was lower than the 
report of a study conducted in India (18.7%) (22) and 
higher than the results of the Korean study (408 cases, 
8%) (24).The clinicians should be advised that the classic 
triad of invagination does not exist in most of the time and 
the diagnosis of intussusception should not be only based 
on these findings. 

In this surveillance, the peak incidence of intussuscep-
tion was between 9 and 10 months of age. The studies 
from neighboring countries (Pakistan and Iraq) revealed 
that the peak incidence age was 6 -12 months (18, 19) 
while it was reported 6 months and 5-6 months in Thai-
land and Zambia; respectively (25, 26). According to the 
results of a literature review performed in 2013, the peak 
incidence of intussusception was among infants 5–7 
months of age (1). It seems that the peak incidence age of 
intussusception in our study was higher than several other 
populations but more compatible with the study results of 
neighboring countries.  

The mortality rate was zero in our study while intussus-
ception could be potentially fatal, as the case fatality rate 
(CFR) was very high (33.7%) in Zambia (26). 

This study has some limitations: The calculated inci-
dence of the disease cannot exactly be generalized to the 
whole country of Iran. So, it is proposed to perform a 
large-scale study including different provinces of Iran so 
that the results of this study can be generalized to the en-
tire population of the country. 

Despite extreme effort, there might be an underestima-
tion of real incidence secondary to some reasons such as 
probable spontaneous reduction of intussusception in 
some patients before diagnosis. Moreover, there might be 
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some cases that have not been included in our study be-
cause of the failure to update the final diagnostic code or 
diagnostic log entry error. Use of patients’ data is possible 
when this information is properly organized and classi-
fied. Despite dramatic improvement in this field in recent 
years, based on studies in this area (27), the coding of 
diseases in medical recording system of Iran might be 
suboptimal in some evaluated hospitals.  

In this study, patients were identified based on the code 
of registration in medical records of Tehran hospitals. So 
it is mentioned as a limitation in the research in order to 
make it clear to the readers that the authors have taken 
note of this, and have taken it into consideration. 

 
Conclusion 
These baseline statistics of intussusception are now 

available to be compared with the imminent post-
introduction information to help the vaccine-safety de-
partment of Iran in more precise decision-making. 
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